Environmental Enrichment Prevent the Juvenile Hypoxia-Induced Developmental Loss of Parvalbumin-Immunoreactive Cells in the Prefrontal Cortex and Neurobehavioral Alterations Through Inhibition of NADPH Oxidase-2-Derived Oxidative Stress.
We compared the expression of phenotype of parvalbumin (PV)-immunoreactive cells in the prefrontal cortex (PFC) of juvenile rats reared in enriched environment (EE) after daily intermittent hypoxia (IH) exposure to those reared in standard environment (SE) and investigated the involvement of NADPH oxidase-2 (NOX2)-derived oxidative stress in the IH-induced neurodevelopmental and neurobehavioral consequences in a juvenile rat model of obstructive sleep apnea. Postnatal day 21 (P21) rats were exposed to IH or room air 8 h daily for 14 consecutive days. After the daily exposure, the rats were raised in SE or EE. In the PFC of P34 rats, we determined the impact (i) of IH exposures on NOX2-derived oxidative stress and PV immunoreactivity, (ii) of pharmacological NOX2 inhibition on IH-induced oxidative stress and PV immunoreactivity, and (iii) of EE on the IH-induced oxidative stress and PV immunoreactivity. Behavioral testing of psychiatric anxiety was carried out consecutively in the open-field test and elevated plus maze at P35 and P36. The results showed IH exposures increased NOX2 expression in the PFC of P34 rats, which was accompanied with elevation of NOX activity and indirect markers of oxidative stress (4-HNE). IH exposures increased 4-HNE immunoreactivity in cortical PV cells, which was accompanied with reduction of PV immunoreactivity. Treatment of IH rats with the antioxidant/NOX inhibitor apocynin prevented the PV cells loss in the PFC and reversed the IH-induced psychiatric anxiety. EE attenuated the NOX2-derived oxidative stress and reversed the PV-immunoreactivity reduction in the PFC induced by IH. Our data suggest that EE might prevent the juvenile hypoxia-induced developmental loss of PV cells in the PFC and attenuate the neurobehavioral alterations through inhibition of NOX2-derived oxidative stress.